Biochemical evidence is 
Mg+2-ATP stimulated [14C]SCN-uptake displays a Mg+$-ATP concentration dependence identical to that for ATP hydrolysis by the plasma membrane ATPase, and is markedly depressed in the presence of the proton conductors sodium azide and carbonyl cyanide m-chlorophenylhydrazone. ANS (1-anilino naphthalene-8-sulfonic acid) fluorescence is enhanced upon addition of Mg+2-ATP to the vesicles and the fluorescence enhancement is abolished in the presence of sodium azide. These experiments strongly support the contention that ATP hydrolysis, catalyzed by the Neurospora plasma membrane ATPase, results in the generation of a transmembrane electrical potential.
In the last few years, primarily on the basis of electrophysiological studies with wild-type cells of Neurospora, Slayman et al. (1) (2) (3) have provided strong evidence that the electrical potential (approximately 200 mV, interior negative) across the Neurospora plasma membrane is generated and maintained via the hydrolysis of ATP by an electrogenic plasma membrane ATPase (ATP phosphohydrolase, EC 3.6.1.3). While the experimental data presented in support of this idea are elegant, as pointed out by these authors, the inherent difficulties in experiments carried out with intact cells prevent an unequivocal proof of the hypothesis. In vitro biochemical proof that the electrical potential across the Neurospora plasma membrane is generated via ATP hydrolysis by a plasma membrane ATPase requires isolation of plasma membrane vesicles in a pure form, demonstration of the existence of an ATPase in the isolated plasma membrane vesicles, and finally, demonstration that ATP hydrolysis catalyzed by the plasma membrane ATPase leads to the generation of an electrical potential across the vesicle membrane. A method for the isolation of Neurospora plasma membrane vesicles in high yield and purity has recently been reported (4) , and in that communication it was demonstrated that these membranes contain a Mg+2-dependent ATPase. In this paper biochemical evidence is presented which demonstrates that the Neurospora plasma membrane ATPase is an electrogenic pump. Growth of Cells. Cells of the Neurospora crassa sl strain were grown as previously described (4) .
MATERIALS AND METHODS
Isolation of Plasma Membrane Vesicles. Plasma membrane vesicles were isolated from 500 ml cultures of sl cells essentially as described previously (4 [14C]SCN-Uptake Assay. The uptake assay employed is essentially the method of Kaback (5) . To initiate the reaction, 50 gl of the plasma membrane vesicle suspension, prepared as described above, is added to a test tube containing the appropriate additions (see figure legends) in a volume of 10 ML. After incubation at 240 for the desired time intervals, uptake is terminated by addition of 2 ml of ice-cold 0.01 M Tris phosphate at pH 6.8 to the assay tube. Each sample is then immediately filtered on a 21 or 25 mm AAWP Millipore filter (prewet with ice-cold H20), and washed with an additional 2 ml of ice-cold 0.01 M Tris phosphate at pH 6.8 (directly into the glass chimney). The entire termination process is carried out in 2-3 sec. Zero time controls are performed by adding 2 ml of Tris phosphate to the assay tube before the membranes, then adding the membranes, and subsequently filtering and washing as described above. The filters are then dried and the radioactivity retained on the filters estimated by liquid scintillation counting as previously described (6) (11) including bacterial membranes (12) , mitochondria, and submitochondrial particles (13) . Although the precise molecular events which give rise to energy-linked ANS fluorescence changes are not completely understood, it is believed that changes in ANS fluorescence are related to changes in the electrical potential across the membrane (12, 13 of an interior negative membrane potential in bacterial membranes and intact mitochondria results in quenching of ANS fluorescence; whereas generation of an interior positive membrane potential in submitochondrial particles gives rise to an enhancement of ANS fluorescence. The data presented in Fig. 4 illustrate the changes in ANS fluorescence observed upon energization of Neurospora plasma membrane vesicles. Addition of Mg+2-ATP leads to immediate enhancement of ANS fluorescence (attributable to salt effects) followed by a slower fluorescence increase which follows a time course similar to that observed for Mg+2-ATP dependent [14C]SCN-uptake. Furthermore, the slower component of the Mg+2-ATP dependent fluorescence increase is essentially eliminated by the addition of sodium azide, as is Mg+2-ATP dependent
[14C]SCN-uptake. These data provide further support for the proposal that ATP hydrolysis, catalyzed by the Neurospora plasma membrane ATPase, leads to the generation of an electrical potential (interior positive) across the vesicle membrane. DISCUSSION Subsequent to the development of a method for the isolation of Neurospora plasma membrane vesicles in high yield and purity (4) , an investigation of the transport properties of the vesicles was carried out. It was found that the vesicles catalyze the uptake of certain sugars and amino acids, but not others, which pointed to the existence of permeability barrier function in the plasma membrane vesicles. With evidence for the existence of a permeability barrier in the vesicles, an earlier observation pertaining to the plasma membrane ATPase became quite significant. The plasma membrane vesicle isolation method involves isolation of the plasma membranes predominantly as open sheets or "ghosts" and subsequent conversion of the sheets to vesicles. It was noted that after the ghost to vesicle transition, much of the plasma membrane ATPase activity remains while the vesicles appear in the electron photo- (15) which is a primary interest in this laboratory.
